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The first sufficiency (or adequacy) ratings made in Kentucky were compiled in 1949 and 1950 for the 
purpose of planning a five-year construction program (cf, "Appendix on Procedures", p. 49, Bulletin 53, Highway 
Research Board, 1952; also "Preliminary Report Recommended Priority of Construction Program", Kentucky 
Department of Highways, 1950). "A Report of Highway Sufficiencies, Kentucky Main Roads or the Federal 
Primary System" was prepared in 1953. "A Report of Highway Sufficiencies on the Federal-Aid Secondary System 
in Kentucky" was prepared also in 1953 and included county maps. The 1953 report on the Federal-Aid Primarr, 
System was revised and re-issued in 1955. "Federal-Aid Primary, Rural Road and Bridge Sufficiency Rating' 
was dated January 1, 1960. A "Field Procedure Manual for Sufficiency Ratings on All Systems" was prepared 
in 1963; and thereafter, survey data were provided by the Districts. Subsequent reports have been in the form 
of computer printouts. 
Sufficiency and adequacy are synonyms and, in a sense, represent physical assets; deficiency means lacking 
some necessary quality or element and not up to normal standards or complement. Sufficiency ratings denote 
an encoded inventory of assets (highways). A rating of a single attribute is easily decoded. Ratings of several 
attributes cannot be merged and sorted or decomposed afterwards unless identification of the contributing 
constituents is always preserved. Even so, the basis for ratings is an inventory of units and descriptors of attributes. 
Retrieval of hard data might be preferred for purposes other than ratings. For instance, sorts and rankings can 
be made on the basis of selected attributes and hard data. Composite ratings are achieved by weighting and 
summing attribute discriptors; composite ratings therefore can be ordered and ranked. A rating schema ranging 
from 0 to 100 should not be confused with percentile ranking. 
Whereas highway ratings were conceived for high purposes .. that is, as a guide for prioritizing allocations 
of funds to meet inferred needs .. it seems unfortunate that the idea of a complete and total inventory of 
facilities, their histories and attributes, has not been merged with soft data and cost accounting to yield needs 
and rankings in terms of identifiable, estimated costs. It seems that fiscal and facilities management must ultimately 
be united in this way. 
The report, enclosed, addresses revisions currently needed in the sufficiency rating schema. Updating implies 
continuation of point ratings indefinitely. 
The study was requested by the Division of Statewide Transportation Systems Planning. 
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INTRODUCTION 
The first sufficiency (or adequacy) rating system 
for highways was developed and implemented by the 
Arizona Highway Department in 1946 (1). Virtually 
every state now has a systematic procedure for 
periodically rating highway sections for improvement 
programming. Highway and traffic elements are usually 
clas·sified as condition, safety, or service. Maximum 
rating for a highway section is generally 100 points. 
In March 1973, the Federal Highway 
Administration reported on a nationwide survey of the 
most commonly used descriptor~ considered in adequacy 
rating of highways (2). The point values most often used 
were 40 for condition, 30 for safety, and 30 for service. 
The specific elements recommended as a result of that 
study were based on frequency of usage in other states 
and are given in Table 1. Elements assigned a maximum 
of 10 points were foundation condition, surface 
condition, accidents or hazards, surface width (under 
two groups), and level of service. The 5-point elements 
included drainage, shoulder condition, maintenance, 
remaining life, shoulder width, safe stopping distance, 
consistency, alignment, passing opportunity, and 
rideability. The elements and corresponding point values 
used by other states are given in APPENDIX A (2). 
Adequacy (or sufficiency) rating of highways in 
Kentucky is the responsibility of the Division of Systems 
Planning within the Office of Transportation Planning. 
The ratings were developed primarily for the purpose 
of locating deficient highway sections and bridges 
(including overpass structures) on the state.maintained 
system. Using adequacy-rating techniques, highway 
sections and bridges are a-;signed numerical ratings which 
indica+e their relationship to established design 
standards. Priorities for construction or reconstruction 
are then based, in part, on the adequacy rating ( 3 ). 
Kentucky's adequacy-rating methods and 
procedures were last revised in 1963. The ratings 
combine a number of objective and subjective 
descriptors to rate bridges and sections of highway in 
urban, intermediate, and rural areas. The rating methods 
were thoughtfully constructed and have served well in 
guiding the allocation of improvement dollars where the 
needs are the greatest. However, it was felt that a 
thorough reevaluation of the rating methods and 
procedures was needed to update data and to improve 
processing and retrieval. 
KENTUCKY'S ADEQUACY RATING TECHNIQUES 
About 10,000 miles (16,000 km) of state primary 
and secondary routes and several thousand bridge 
structures are currently in the rating program. The 
highest adequacy rating for any highway section or 
bridge is 100 points. Planning personnel in the 12 
district offices conduct the ratings on a continuing basis 
because of the large number of sites involved. The rating 
of primary and secondary systems are staggered so that 
each section is updated every other year. Interstate and 
parkway (expressway) systems have not been rated 
because ihey were considered to have a very high level 
of adequacy. However, these routes will be rated in the 
future. 
HIGHWAY SECTIONS 
Descriptors for rural and intermediate highway 
sections fall into two basic categories: structural and 
service. Structural elements include maintenance 
economy, surface condition, base condition, drainage, 
skid resistance, and rideability. Service elements include 
pavement and shoulder width, stopping sight distance 
restrictions, passing sight distance, and substandard 
grades and curves. Service elements are adjusted for 
median and 'urface width and passing sight distance. 
Descriptors for rural and intermediate highway sections 
are given in Table 2 ( 3). 
Structural elements for urban sections are similar 
to those for rural and intermediate sections. Service 
elements for streets consist only of capacity·volume 
ratio and operating speed. Rating elements for urban 
streets are given in Table 3. For all three types of 
highways, there is a proportiOnal adjustment for the 
differences between capacity and volume of traffic. 
Also, a final equalizing adjustment factor is used to 
determine the final ratir.;; (3). 
Point values assigned to various rating elements for 
rural, intermediate, and urban areas are given in the 
figures appearing in APPENDIX B. Figures Bl through 
B6 are subjective ratings provided by district personneL 
The ratings are termed excellent, good, fair, and poor 
and are also further assigned a high, middle, or low 
designation for each rating. For example, a good 
condition may be 11 high good 11 , 11 rniddle good 11 , or 11low 
good11 • There are, therefore, 12 ratings possible for each 
element shown in Figures Bl through B6. The elements 
include maintenance economy (Bl), surface and base 
condition (B2), surface and ditch drainage (B3), skid 
resistance (B4 ), pavement condition (BS), and rideability 
(B6). 
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TABLE I. SUGGESTED ADEQUACY RATING 
ELEMENTS BASED ON USAGE IN 
OTHER STATES (2) 
CONDITION ELEMENTS (40 POINTS) 
Foundation 
Surface 
Drainage 
Shoulder 
Maintenance 
Remaining Life 
SAFETY ELEMENTS (30 POINTS) 
Surface Width 
Shoulder Width 
Stopping Sight Distance 
Consistency 
Accidents or Hazards 
SERVICE ELEMENTS (30 POINTS) 
Alignment 
Passing Opportunity 
Rideability 
Level of Service 
Surface Width 
POINTS 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
10 
5 
5 
5 
10 
5 
TABLE 2. ADEQUACY RATING ELEMENTS FOR RURAL 
AND INTERMEDIATE HIGHWAY SECTIONS (3) 
STRUCTURAL ELEMENTS (40 POINTS) 
Maintenance Economy 
Surface Condition (Pavement) 
Base Condition 
Drainage 
Skid Resistance 
Condition Factor 
Rideability 
SERVICE ELEMENTS (60 POINTS) 
Pavement Width 
Shoulder Width 
Stopping Sight Distance Restrictions 
Passing Sight Distauce Availability 
Substandard Grades 
Substandard Curves 
Median 
Surface Width 
Passing Sight Distance 
TABLE 3. ADEQUACY RATING ELEMENTS 
FOR URBAN STREETS ( 3) 
STRUCTURAL ELEMENTS (40 POINTS) 
Maintenance Economy 
Surface Condition (Pavement) 
Base Condition 
Drainage 
Skid Resistance 
0-:ndition Factor 
Rideability 
SERVICE ELEMENTS (60 POINTS) 
Capacity /Volume Ratio 
Operating Speed 
POINTS 
8 
10 
10 
12 
Adjustment Factor 
Adjustment Factor 
Adjustment Factor 
16 
8 
8 
10 
8 
10 
Adjustment Factor 
Adjustment Factor 
Adjustment Factor 
POINTS 
8 
10 
10 
12 
Adjustment Factor 
Adjustment Factor 
Adjustment Factor 
30 
30 
3 
Pavement width has a maximum value of 16 points. 
This is based on lane width and AADT, and different 
figures are used for various highway conditions. For 
example, Figure B7 is for rural, two·lane roads with 
AADT less than 5 ,000; Figure B8 corresponds to rural, 
multilane roads with AADT's greater than 5 ,000. Rural, 
two-lane roads with AADT's greater than 5,000 and 
surface width from 20 to 24 feet (6.1 to 7.3 m) are 
(ound in Figure B9. A median width adjustment factor 
for multilane roads is found in Figure BlO and ranges 
from 0.5 to 1.0. This factor is applied to the points 
obtained from Figure B8 (3). 
Points allotted to shoulder width are determined 
from Figure Bll and are based on width and AADT. 
The shoulder width rating is reduced by one-third if 
shoulders are not stabilized or paved and AADT's exceed 
3,000. Points for passing opportunity are given in Figure 
B12. The percent of highway with adequate passing sight 
distance is used along with AADT contours to derive 
the points. Pavement width factors vary from 0 to 1.0, 
depending solely on pavement width {Figure B13) (3). 
The service elements for urban highway sections 
are given in Figure Bl4 and B15 and may total 60 
points. The capacity of the street divided by the 
peak-hour volume (Figure B14) determines the rating 
points. The average traffic speed of the section is used 
in Figure B15 to obtain rating points. The rating 
depends upon the type of area involved (3). 
A final adjustment factor is applied to roadways 
based on total points obtained for the structural and 
service elements. This adjustment may range from 0.4 
to 1.0 (Figure B 16) and is used to obtain the final 
adequacy rating. The adequacy ratings for rural and 
intermediate highways are determined by using all 
figures in APPENDIX B except Bl4 and B15. Urban 
sections are rated using only Figures Bl through B6 and 
Figures Bl4, B15, and B16 (3). 
The level of adequacy of Kentucky highways are 
shown in the distribution plots of adequacy ratings in 
Figures 1 and 2. The number of highway miles (1.6 km) 
within a range of 10-points in the adequacy rating 
comprises a point on the curve. The distribution for 
rural highways {Figure 1) shows that the greatest mileage 
of roads had a rating between 51 and 60 with a rather 
sharp decline in road mileage towards either end of the 
curve. Substantially uniform distribution of adequacy 
ratings for primary roads is evident above a rating of 
30. On urban highways, the mileage of secondary routes 
peaks between a rating of 50 and 70 and on primary 
routes peaks at a rating between 60 and 80. 
BRIDGES 
The adequacy rating of bridges involves different 
elements than are used in rating of highway sections. 
Structural elements for bridges include substructure, 
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superstructure, floor condition, and load limit. 
Functional elements include clear roadway width and 
height, approach alignment, waterway condition, and 
remaining life of the bridge. A final structural 
adjustment factor is also utilized. The adequacy rating 
elements for bridges are presented in Table 4 (3). 
Points assigned to bridge rating elements are 
determined from figures and tables in APPENDIX C. 
Substructure and superstructure ratings are based on 
subjective ratings as given in Figure Cl. Point values for 
floor condition are found using Figure C2. The rating 
for safe loading (Figure C3) is based on the safe or 
design load of the bridge and on AADT contours. A 
floor condition factor, Cr, is determined from a 
subjective evaluation (Figure C4). This adjustment factor 
is multiplied by the sum of the point value obtained 
from other structural elements to give the adjusted, 
structural rating which has a maximum value of 50 
points (3). 
Functional elements comprise the remaining 50 
points of the adequacy rating of bridges. The rating 
pojnts for roadway width for two-lane and four-lane 
bridges are obtained using Tables Cl through C5. These 
tables give points based on bridge width, AADT's, bridge 
length, and number of lanes. A median width adjustment 
factor (Figure C5) is used where applicable ( 3). 
The rating points for clear roadway height are 
found from Figure C6. Clearance height is entered in 
the figure to obtain corresponding points. The final 
rating is then determined from the formula ( 3) 
Final Rating ; Rating Points x (Height/16.3). 
A clearance height of 16.3 feet (5.0 m) or greater will 
give the maximum rating of 8 points. 
Rating points for approach alignment are derived 
from Figure C7. Stopping sight distance is considered 
along with average speed of traffic to arrive at the rating. 
The final rating is found from the formula (3) 
Final Rating ; {2 x Lowest Rating + Highest 
Rating)/3. 
Points for rating of waterway and remaining life 
are determined from Figures C8 and C9. The waterway 
rating is based on a subjective evaluation entered into 
Figure C8. The remaining life rating is found for steel 
and concrete based on the predicted, remaining bridge 
life. The bridge width adjustment factor, Bw, is 
determined from Figure C 10 and ranges from 0 to 1.0. 
A final adjustment factor is applied to all bridge ratings 
as given in Figure C II and ranges from 0.65 to 1.00 
(3). 
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Figure 2. Distribution of Adequacy Ratings of Urban Highways iu Kentucky. 
TABLE 4. ADEQUACY RATING ELEMENTS 
FOR BRIDGES (3) 
STRUCTURAL ELEMENTS (50 POINTS) POINTS 
Substructure 
Superstructure 
Floor Condition 
Design Loading or Load Limit 
15 
15 
8 
12 
FUNCTIONAL ELEMENTS {50 POINTS) 
Roadway Width 
Clear Roadway Height 
Approach Alignment 
Waterway 
Remaining Life 
In-depth details of data collection and application 
of all adjustment factors is given on the Sufficiency 
Rating Summary Forms in APPENDIX D. A separate 
form is used for rural, intermediate, and urban sections 
and for bridges. Field work forms are also included in 
APPENDIX D and are used for calculating substandard 
grades and curves, lengths without passing sight distance, 
and number of stopping sight distance restrictions on 
rural roads. Two work forms for urban sections used 
by district personnel are also included. Calculations on 
these forms include peak-hour volumes, vehicle 
operating speeds. and percent green time (3). 
The distribution of adequacy ratings for bridges in 
Kentucky are presented in Figure 3. The ratings for 
bridges on secondary roads exhibited a considerably 
higher peak in the distribution curve than bridges on 
the primary roads. 
To revise the adequacy rating techniques, assistance 
was obtained from several sources. Representatives from 
the Division of Systems Planning were consulted on 
numerous occasions to obtain input on proposed 
changes and to evaluate the practicality of suggested 
revisions. District 7 personnel allowed observation of 
field procedures and were consulted about bridge data 
collection. The Division of Traffic provided valuable 
assistance in the development of techniques for rating 
traffic control devices. The Divisions of Maint~nance and 
Bridges offered theu data for use in adequacy rating 
of bridges. The Division of Technical Computing was 
consulted on the computerization of the data handling 
and retrieval. 
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SELECTION OF ELEMENTS 
Subjective evaluation of many highway and traffic 
elements was made to determine which elements may 
be best suited for use in Kentucky. The elements used 
in other states and those currently used in Kentucky 
for rural and urban highways and bridges were 
considered. Elements were catagorized as condition, 
safety, and service. A total of I 00 points were allowed 
for rating of highways and bridges. 
The selected condition elements for rural sections 
(total 35 points) included foundation, surface, drainage, 
and maintenance economy. Safety elements included 
stopping sight distance, accident experience, skid 
resistance, and alignment. Service elements included 
shoulder width and condition, passing opportunity, 
rideability, and surface width. A tabulation of the 
elements and their point values for rural highWay 
sections is given in Table 5. 
Several additional elements were selected for the 
rating of urban roads than were used before. Condition 
elements are similar to those for rural highways. Safety 
includes accident experience and traffic control devices. 
Volume~capacity ratio, average speed, and surface width 
comprise the service elements. The points assigned to 
the elements are cited in Table 6. 
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Figure 3. Distribution of Adequacy Ratings of Bridges in Kentncky. 
TABLE 5. RECOMMENDED ADEQUACY RATING 
ELEMENTS FOR RURAL HIGHWAYS 
CONDITION ELEMENTS (35 POINTS) POINTS 
Foundation 10 
Pavement Surface 10 
Drainage 8 
Maintenance Economy 7 
SAFETY ELEMENTS (35 POINTS) 
Stopping Sight Distance 8 
Accident Experience 12 
Skid Resistance 7 
Alignment 8 
SERVICE ELEMENTS (30 POINTS) 
Shoulder Width and Condition 7 
Passing Opportunity 8 
Rideability 5 
Surface Width 10 
TABLE 6. RECOMMENDED ADEQUACY RATING 
ELEMENTS FOR URBAN STREETS 
CONDITION ELEMENTS (35 POINTS) POINTS 
Foundation 10 
Surface 10 
Drainage 8 
Maintenance Economy 7 
SAFETY ELEMENTS (35 POINTS) 
Accident Experience 20 
Traffic Control Devices 15 
SERVICE ELEMENTS (30 POINTS) 
Volume/Capacity Ratio 12 
Average Speed 8 
Surface Width 10 
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Recommended rating elements for bridges are given 
in Table 7. Condition elements include substructure, 
superstructure, floor condition, and safe loading limit. 
Safety elements include clear roadway width, approach 
alignment, and traffic safety features. The clear roadway 
height, waterway condition, and remaining life are 
included as service elements. 
Unlike the current method which includes a 
separate rating of "intermediate" highway sections, it 
is suggested that highway sections be classified as urban 
or rural. This would simplify the rating procedure and 
eliminate one field data form used by district inspectors. 
Accident experience and skid resistance of rural 
sections are suggested for inclusion. Accident data may 
be obtained from computer tapes used by the Division 
of Traffic. Little additional effort would be required by 
district personnel to retrieve the data. Skid resistance 
data are generated from statewide surveys, and the data 
for most rural sections will be available. 
Additional elements for urban roads include 
accident experience and condition of traffic control 
devices. Accumulation of accident data should be 
handled in the central office. District personnel would 
evaluate traffic control devices along with other rating 
elements. 
Skid resistance and rideability were not included 
in the recommended evaluation of urban streets. 
Unusually slick and rough streets are not tolerated by 
the public, particularly in urban areas. Such problems 
are identified routinely and repaired without excessive 
delay. Where such conditions do prevail, low adequacy 
ratings for pavement condition and accident experience 
will reflect the problem. Skid resistance becomes less 
important as a safety factor than other elements because 
of the relatively low speeds on urban roads. Also, skid 
testing is very difficult on many urban roads due to 
traffic congestion and short intersection spacings. 
Rideability also decreases in importance because of low 
speeds. 
Those features of a bridge which relate to safety 
should be included in routine rating. The specific 
methods to be used for rating these features will be 
described later. The listing of changes in rating elements 
suggested here for Kentucky are summarized in Table 
8. 
TABLE 7. RECOMMENDED ADEQUACY RATING 
ELEMENTS FOR HIGHWAY BRIDGES 
10 
CONDITION ELEMENTS (40 POINTS) 
Substructure 
Superstructure 
Floor Condition 
Safe Loading 
SAFETY ELEMENTS (35 POINTS) 
Clear Roadway Width 
Approach Alignment 
Traffic Safety Features 
SERVICE ELEMENTS (25 POINTS) 
Clear Roadway Height 
Waterway 
Remaining Life 
POINTS 
12 
12 
8 
8 
15 
8 
12 
10 
5 
10 
TABLE 8. RECOMMENDED CHANGES 
TO KENTUCKY'S 
ADEQUACY RATING 
RURAL HIGHWAY ELEMENTS 
AcCidents (A)* 
Skid Resistance (C) 
URBAN HIGHWAY ELEMENTS 
Accident Experience (A) 
Traffic Control Devices (A) 
Skid Resistance (E) 
Rideability (E) 
BRIDGE ELEMENTS 
Traffic Safety Features (A) 
* A ; Added 
E ; Excluded 
C ; Changed from Subjective 
to Measured Rating 
ANALYSIS OF FIELD DATA COLLECTION 
Planning personnel in District 7 were observed 
during a field inspection of US 27 between Lexington 
and Paris in Bourbon County. Each rating procedure was 
closely examined to determine the consistency and 
accuracy of rating highway sections and bridges. Two 
district inspectors independently rated the various 
elements, and subjective ratings were arrived at after 
in-depth discussion between the raters. The overall 
method and procedures for rating were considered to 
be excellent in terms of accuracy and consistency of 
data collection. Therefore, the procedures as outlined 
in the field inspection manual I 3) were judged to be 
adequate. 
One improvement in the Adequacy Rating Program 
which was considered to be important was the use of 
mileposts along with other identifications of sections 
and bridges. As a result, mileposts for virtually all 
bridges, urban sections, and rural sections were located 
by using Kentucky State Police route books and county 
milepost maps and recorded in adequacy rating books 
used by the Division of Research. The milepost locations 
could later be computerized as added information for 
each bridge and highway section. 
RECOMMENDED REVISIONS: RURAL 
Since the current adequacy ratings are based on 
design standards implemented prior to 1965, revisions 
were needed in several of the graphs and tables. Such 
revisions were made where appropriate. The two 
additional elements recommended for use in the 
adequacy rating of rural highways included accident 
expefience and skid resistance. 
Most elements used in the current adequacy rating 
were continued, but the point values for many were 
changed. Point values for foundation and surface 
condition rating are presented in Figure 4. The shape 
of the curve was not changed (Figure B2). Point values 
of drainage condition rating are presented in Figure 5 
and maintenance economy rating in Figure 6. These 
ratings provide the higher point values for pavements 
with the higher design standards. These four condition 
elements are based on subjective evaluations by district 
personnel. One service element, rideability, is also rated 
subjectively (Figure 7). 
Table 9 provides point values that may also be 
obtained from Figures 4 through 7. Corresponding 
points may be quickly found for any of the 12 rating 
elements (high excellent to low poor). The use of this 
table would save time and add consistency when coding 
such information for computer processing. A rating 
guide for all of the subjective elements is given in Table 
10 I 3). 
As mentioned previously, there are four 
recommended safety elements: stopping sight distance, 
accident experience, skid resistance, and highway 
alignment. The rating for stopping sight distance is 
currently calculated by I 3) 
Rating = 8 · N/L 
where N ; number of stopping sight distance 
restrictions and 
L = section length (miles). 
The suggested rating method retains the current formula 
for stopping sight distance. Distance restrictions are 
based on AADT and design speeds. These distances are 
given in the table of Basic Geometric Design Criteria 
in APPENDIX E 14). 
11 
0 
2 
en 3 
1-
z 4 
0 
a.. 5 
6 
7 
8 
t-
t-
-
-
t-
-
-
Figure 4. Point Values for Rating Foundation and Surface Condition. 
EXCELL 
EXCELL GOOD FAIR 
(/) 
0 
2 
3 
I- 4 
z 
0 5 
a.. 
f-
-
-
-
f-
f-
f-
f-
,... 
v 
v 
/ 
/ 
6 
7 
8 
9 
10 v 
V"' 
GOOD FAIR POOR 
v v v v 
I 
/ 
/ 
/ 
I 
/ / 
/ 
-
POOR 
/ ~ 
Figure 5. Point Values for Rating Drainage Condition. 
12 
Figure 6. Point Values for Rating Maintenance Economy. 
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TABLE 9. POINTS FOR CONDITION RATING 
EXCELLENT GOOD FAJR, POOR 
Base Condition 10 10 9 8 7 6 4 3 2 I 0 0 
Pavement Surface Condition 10 10 9 8 7 6 4 3 2 I 0 0 
Drainage Condition 8 8 7 7 6 5 3 2 2 I 0 0 
Maintenance Economy: Std. Pvt. 7 6 5 5 4 4 3 3 2 I 1 0 
Maintenance Economy: Substd. Pvt. 7 5 4 3 2 2 I I 0 0 0 0 
Rideability 5 5 5 4 4 3 2 I I 0 0 0 
V> 
TABLE 10. ROADWAY CONDITION RATING GUIDE 
BASE 
CONDITION 
SURFACE 
CONDITION 
DRAINAGE 
CONDITION 
DITCH DRAINAGE 
OR URBAN 
DRAINAGE 
FACILITIES 
MAINTENANCE 
ECONOMY 
RlDEABIUTY 
EXCELLENT 
Base (as distinguished from surface) is 
considered to be in very satisfactory 
condition. Rare situations of imperfect 
smoothness but no evidence of base 
failure. 
Surface (as distinguished from base) is 
considered to be in very satisfactory 
condition. Pavement smoothness very 
satisfactory. No surface failure. 
Road surface drains satisfactorily during 
heavy rains; no pending, no flooding. 
Ditch drainage (or urban drainage 
facilities) are completely adequate under 
conditions of heavy rainfall. No 
corrections needed other tha";, normal 
light maintenance. 
No expenditures, other than strictly 
routine. Patching rarely required. 
No driver strain whatsoever under normal 
conditions. Crown, superelevations, 
transitions, etc. provide for excellent 
operation of vehicles. No undue hazards 
or side entrance friction. Smooth riding 
condition. No width or clearance 
restrictions. 
GOOD 
Occasional evidence of minor base failure, 
fully correctable by spot repairs. 
Extensive reworking not absolutely 
necessary. 
Occasiona] spots of surface failure, 
spalling, or roughness, correctable to a 
satisfactory extent through maintenance 
and minor patching. Resurfacing not 
absolutely necessary. 
Occasional pending during heavy rains 
but drains quickly thereafter, no 
restriction to traffic operation, no 
flooding. 
Ditch drainage (or urban drainage 
facilities) generally adequate except 
under conditions of very heavy rainfall. 
Frequent light maintenance required. No 
need for substantial improvement. 
Some expenditures, but not excessive. 
Some patching required annually or at 
intervals. Resurfacing would help but not 
absolutely necessary. 
Moderate driver strain due to minor 
geometric deficiencies, occasional side 
entrance friction and hazard. Good riding 
comfort. Operations or driver strain alone 
do not justify major improvements. 
FA!R 
Frequent evidence of base failure, 
correctable only by heavy maintenance. 
Road should be considered for 
reconstruction. Traffic speeds reduced 
somewhat. 
Frequent spots of surface failure, spalling, 
etc. Rough surface in need of heavy 
maintenance. Should be considered for 
resurfacing. Traffic speeds reduced 
somewhat. 
Substantial pending during heavy and 
light rains. Some reduction to traffic 
speeds due to pending. Should be 
corrected to avoid damage to pavement. 
Occasional flooding. 
Ditch drainage 
facilities) only 
(or urban 
partially 
drainage 
adequate. 
Excessive maintenance required. 
Consideration should be given to 
substantially improving and( or) extending 
ditches or other facilities. 
Considerable expenditures of money and 
material. Considerable patching required 
annually or continually. Road should be 
considered for resurfacing or 
reconstruction. 
Considerable driver strain due to 
geometric deficiencies or side entrance 
friction. Vehicle operation affected. May 
be some riding discomfort. Some 
improvements should be considered to 
improve quality. 
POOR 
Severe base failure throughout 
subsection, extreme "wash-board'' 
condition. Road must be reconstructed. 
Traffic speeds reduced substantially. 
Severe surface failure throughout 
subsection. Road must be resurfaced or 
rebuilt due to surface condition. Traffic 
speeds reduced substantially. 
Excessive pending to the extent that 
traffic on occasion must traverse ponds 
over 2 or 3 inChes deep. Correction 
necessary to avoid base damage, frequent 
flooding. 
Ditch drainage (or urban drainage 
facilities) completely inadequate, not 
correctable through maintenance 
methods. Drainage facilities must be 
provided. 
Excessive expenditures. Great amount of 
patching required annually or 
continually. Road cannot be adequately 
repaired, must be rebuilt. 
Severe driver strain due to geometric 
deficiencies, side entrance friction. 
maneuvering vehicle. Substantial riding 
discomfort. Improvements fully justified 
on this factor alone. 
Ratings for highway alignment currently receive up 
to 16 points with the point totals divided equally among 
vertical and horizontal alignment. The formula for 
vertical aligmnent is ( 3) 
Rating = 8 - 2(n/L) 
where n = number of substandard vertical curves. 
A similar formula is used for horizontal alignment. The 
recommended point rating allows only 8 points for 
alignment, with points divided equally between vertical 
and horizontal alignment. The recommended formula 
for vertical and horizontal alignment is 
Rating = 4 - N/L. 
(See APPENDIX E for curvature limits.) 
There ar~ four service elements that are suggested 
for inclusion in adequacy rating. The curve to be used 
in rideability rating is given in Figure 7. Shoulder width 
and condition is shown in Figure 8. This rating is based 
on shoulder width and AADT ranges as given in the 
revised design standards (4). A reduction of 2 points 
is made if the AADT exceeds I ,000 and the shoulder 
is not stabilized or paved. 
Ratings for passing opportunity are based on 
percent of the road with adequate passing sight distance 
(Figure 9). Curves for passing opportunity are similar 
to the suggested procedure (Figure B 12) in most cases. 
Eight points are possible for this element. Roads with 
more than two lanes get the full 8 points since passing 
is not restricted on most rural, multilane roads in 
Kentucky. Minimum acceptable passing sight distances 
, are given in APPENDIX E and are different from the 
old standards ( 4). 
Point values for pavement width ratings of two~lane 
roads and multilane roads are given in Figures 10 and 
II, respectively. The rating for two-lane roads is based 
on AADT and pavement width. It was developed by 
using information in Figures B7 and B9 and the revised 
design standards (4). No points would be assigned to 
pavement width rating of two-lane roads if the AADT 
of the road was over 10,000. Ratings for multilane roads 
are based largely on lane width and median width. 
Figures B8 and B 10 were considered with new design 
standards to develop these curves (4). Medians of less 
than 4 feet (1.2 m) were assigned the fewest points for 
a particular lane width, especially if the AADT was over 
7,000. Lane widths of 12 feet (3.7 m) would be assigned 
maximum points if medians exceed 10 feet (3.1 m). 
Rural Accident Experience: Accident experience as 
an element for rating rural highway sections has received 
much attention within the Kentucky Bureau of 
Highways in recent years._ A new method for identifying 
hazardous· rural spots and sections is currently being 
implemented by the Division of Traffic (5). One of the 
criterion used for evaluating highways based on accident 
data involves the Rate-Quality Control Method. 
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Average, statewide accident rates for highways of 
similar characteristics are needed to use the Rate-Quality 
Control formula. The formula is based on the 
assumption that accident occurrences on an annual basis 
are approximated by the Poisson distribution. The 
equation is ( 5) 
CR = 'A + k V'iJITi + !/2m 
where CR = critical accident rate for a particular 
highway section in accidents per 
million vehicle miles (1.6 million 
vehicle kilometers), 
A = overall, average accident rate for 
section of like characteristics in 
accidents per million vehicle miles 
(1.6 million vehicle kilometers), 
m = number of million vehicle miles (1.6 
million vehicle kilometers) on a 
highway section in a !-year period, 
and 
k = probability factor determined by 
the level of significance desired for 
the equation. 
The value of k is determined by the level of probability 
that an accident rate above 'A is abnormal, that is, large 
enough so that a high accident rate cannot be reasonably 
attributed to random occurrences (5). Examples of k 
values for various probability levels (P) are: 
p 0.995 0.975 0.950 0.925 0.900 
k 2.576 1.960 1.645 1.440 1.282 
Values of statewide, average accident rates ('A) were 
determined for five types of Kentucky roads for 1971, 
1972, and 1973 (6): 
'A( two-lane) = 2.39 accidents per million vehicle 
miles (1.6 million vehicle kilometers) 
'A( three-lane) = 2.44 accidents per million vehicle 
miles (1.6 million vehicle kilometers) 
'A( four-lane, undivided)= 3.13 accidents per million 
vehicle miles (1.6 million vehicle kilometers) 
"A(four-lane, divided) = 1.56 accidents per million 
vehicle miles (1.6 million vehicle kilometers) 
')..(interstate and parkway) = 0.84 accidents per 
million vehicle miles (1.6 million vehicle 
kilometers) 
For easy application of the Rate-Quality Control 
formula, a set of curves was constructed for each 
highway type. Since interstate and toll roads are not 
included in the adequacy rating program at the present, 
those roads will not be dealt with here. Because of the 
similarity of A for two- and three-lane roads (2.39 and 
2.44, respectively), a A of 2.40 was assumed for both 
road types. Thus, three sets of curves were constructed 
and are shown in Figures 12, 13, and 14 (5). 
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Figure 8. Point Values for Rating Shoulder Width and Condition. 
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Figure 9. Point Values for Rating Passing Opportunity on Two-lane Roads. 
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Figure II. Point Values for Rating Lane Width on Multilane Roads. 
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The critical rate curves for two- and three-lane 
roads are given in Figure 12 and were prepared to 
eliminate the need for using a formula. Each curve 
represents a highway section length of 1 10 20 miles 
(1.6 to 32.2 km). To apply the curves, the average 
annual daily traffic (AADT) of a particular highway 
section is entered on the graph and the corresponding 
critical accident rate of a section is determined for a 
section of a given length (interpolation may be 
necessary). If the actual accident rate equals or exceeds 
this critical rate, then the section is critical. Values of 
AADT up to 10,000 were used for the two- and 
three-lane roads. All curves were drawn by substituting 
several values of m (computed from AADT and section 
length) into the Rate-Quality Control formula with a 
A of 2.40 (5). 
Curves for four-lane, divided and undivided 
highways are given in Figures 13 and 14. Values for 
A were substituted into the formula with various AADT 
and section lengths to develop each set of curves. A 
probability level of 0.995 was used for all curves. 
Short sections must have~ a higher accident rate to 
be considered critical. As the highway section length 
approaches the total statewide length, the critical rate 
approaches the statewide average rate (5). 
One use of the Rate-Quality Control formula is to 
compare the degree of hazard of one section to another. 
The accident rate of a section is divided by its critical 
rate and the result is the critical rate factor. A critical 
rate factor of 1.00 is barely critical (7). This will allow 
sections of different lengths on different highway types 
to be compared by degree of hazard. For example, 
consider the data for two highway sections: 
Highway Type 
Section Length 
AADT 
Annual Number of Accidents 
Statewide Average Rate (A) 
Annual Traffic Exposure (m) 
Accident Rate 
Critical Accident Rate (CR) 
Critical Rate Factor 
Section 1 
Four-lane, Divided 
-1.0 miles (3.2 km) 
18,523 
24 
1.56 
13.52 
1.77 
2.47 
0.72 
Section 2 
Two-Lane 
3.8 miles (6.1 km) 
8,391 
27 
2.40 
11.64 
2.32 
3.61 
0.64 
Although Section 1 had the lower accident rate, it had 
a greater critical rate factor and is therefore more 
hazardous. Neither section is considered critical, since 
their critical rate factors are less than 1.00. 
To apply this method to the adequacy rating of 
highways, a graph (Figure 15) was constructed and up 
to 12 points were assigned for accident experience of 
a highway section. A point value of 0 represents a 
critical location for all sections with a critical factor of 
1.00 or greater. A point value of 12 is given to sections 
with a 0 critical rate factor. This occurs when there are 
no accidents on a section in a 1-year period (an accident 
rate of 0). A critical rate factor of 0.50 (half of the 
critical level) corresponds to 6 points. 
Skid Resistance: Development of criteria for 
designating hazardous locations in terms of skid numbers 
continue to be somewhat formative but are evidently 
related to speed, AADT' s, and turning movements. 
Critical values in relationship to wet-pavement accidents 
have been derived for interstate and toll roads (7) and 
for primary or US routes (two-lane roads) (8). The 
critical value of SN40 for interstate and toll roads (by 
interpolation) is about 40; the critical value for primary 
routes is between 38 and 43. Indeed, there are degrees 
of risk associated with hazards. 
Skid numbers near or less than the critical values 
do not necessarily identify high-accident roads or sites; 
only accident records qualify as first-order identifiers. 
The ratio of wet- to dry-pavement accidents (excluding 
those in snow and on ice) is a significant factor in 
diagnostic criteria. Wet-weather accidents per 100 
million vehicle miles (161 million vehicle kilometers) 
(based on total traffic) is another influencing factor. 
These factors, when known and applied specifically, 
tend to embrace a range in skid resistance, SN40, from 
39 to 26. Below 26, pavements are categorically 
designated as very slippery. The following general guide 
was suggested for assessing pavements in regard to skid 
resistance: 
Skid Number 
Above 39 
33 to 39 
26 to 32 
Below 26 
Skid Resistance 
Assessment 
Skid Resistant 
Marginal 
Slippery 
Very Slippery 
Figure 16 permits assignment of rating points to skid 
resistance. 
For survey and inventory purposes, tests are made 
at 40 mph (17.9 m/s), left wheel only, with two trailers 
meeting ASTM E 274 standards; procedures comply 
with ASTM E 274 except that two tests per mile (1.6 
km) per lane or not less than five on each pavement 
section are made. Survey testing is limited to the period 
between June 1 and November 30. 
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Figure 15. Point Values for Ratiug Critical Rate Factor on Rural Highway Sections. 
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Frequency of repeating surveys or inventories 
remains unspecified; a provisional schedule follows: 
Interstate and Toll Roads every 3 years 
State Primary Roads every 3 years 
State Secondary and Rural 
Secondary Roads every 4 years 
Other unscheduled 
The interstate and toll roads were surveyed during 
1974. State primary and portions of secondary roads 
were surveyed during 1975. State secondary and rural 
secondary roads will be surveyed during 1976. 
Information for each test is recorded on computer cards. 
The information includes location (route, county, 
mllepoint, and lane) as well as skid resistance data. 
RECOMMENDED REVISIONS: URBAN 
Elements used in rating of urban highway sections 
were developed with the assistance from engineers in 
the Division of Traffic and the Division of Systems 
Planning. Numerous sources were also referred to in the 
development of appropriate figures and tables ( 4, 9, 10 ). 
The four condition elements which are to be 
retained for rating urban sections are the same as for 
rural sections. They are determined from subjective 
evaluations. Figures 7, 8, and 9 are for the evaluation 
of foundation and surface condition, drainage condition, 
and maintenance econolny, respectively. 
Service elements include volume-capacity ratio, 
average speed, and surface width. The volume·capacity 
relationship for peak-hour volumes is shown in Figure 
17. This curve was based on the levels of service which 
correspond to various volume-capacity ratios (9 ). The 
S-shaped curve gives a high rating to a level of service 
A and B before dropping off sharply at C. Point values 
are quite low for D and E. A maximum point value 
of 12 would be given to roads with a V /C ratio below 
0.6 (maximum value for level of service A) (9 ). 
Average speed contributes up to 8 points and 
pertains to average time required to drive the section 
during peak hours. Slightly lower speeds are tolerated 
in business and downtown areas than in intermediate 
and residential areas as shown in Figure 18. These curves 
are based on the level of service at different speeds in 
urban environments (9 ). The shapes of the curves were 
constructed to give a higher point allocation to higher 
speeds. The level of service and points corresponding 
to different speeds are given in Table 11. 
Surface width rating in urban areas carries a 
maximum of 10 points (Figure 19). Lane widths along 
with the design level of service are used to obtain the 
point value. For example, an 11-foot (3.4-m) lane width 
will only give 7 points for level of service B but gives 
the maximum 10 points for an E level. 
Urban Accident Experience: A new method is 
being implemented to identify hazardous locations on 
streets. The method includes the Rate-Quality Control 
Method as used for rural highways. However, for city 
streets, locations are identified as intersections and 
midblocks instead of highway sections. All accident rates 
are expressed as accidents per million vehicles instead 
of accidents per million vehicle miles (1.6 million vehicle 
kilometers). At intersections, volumes and accidents on 
both intersecting streets are included in the accident-rate 
analysis (1 0). 
If locations in every city were considered under 
the same criteria, virtually no locations in small and 
medium cities would be identified as hazardous. 
Therefore, the rating procedure for cities should give 
weight to population. Cities in Kentucky over 2,500 
population were categorized into six groups based on 
population as shown in Table 12 (10). Average, 
statewide accident rates were calculated for each city 
group for intersections and midblocks as shown in Table 
13. Midb1ock average rates range from 0.55 to 1.25 
accidents per million vehicles (AMY). Intersection rates 
range from 0.41 to 1.19 AMY. These values were 
calculated from 1974 accident data and volume counts, 
also given in Table 13 (10). 
Using the statewide average accident rates and the 
Rate-Quality Control formula, a set of curves for critical 
rate were drawn for midblocks (Figure 20) and 
intersections (Figure 21 ). They were based on a 
probability level, P, of 0.995 (k = 2.576) and give the 
critical accident rate for locations of a given city group 
and AADT. There are 35 approved urban areas which 
fall under Kentucky's Adequacy Rating Program. They 
are given in Table 14 with their corresponding city group 
number (3, 10). 
The accident experience of an urban street was 
considered to be worth 20 points. To determine the 
point value of a particular urban street, the critical rate 
factor is computed for each intersection and midblock 
along the urban section. The critical rate factors of all 
midblocks and intersections are then added and an 
average is calculated. This average rate is entered in 
Figure 22 to obtain the corresponding point value for 
the urban section. 
Traffic Control Devices: The condition and 
effectiveness of traffic control devices are important in 
determining the adequacy of an urban section. A 
maximum of 15 points were allotted to this element 
under safety elements in Table 6. 
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Figure 17. Point Values for Ratiug Volume-Capacity Ratio on Urban Streets. 
28 
tv 
'C> 
u 
Ll.. 
Ll.. 
4: 
et: 
1-
Ll.. 
0 
oU> 
w' w::IE 
Q.. 
en 
w 
<.!) 
4: 
0:: 
w 
~ 
14 
I 
30 
12 L 27 
I 24 
10 r-
~ 21 
8 ~ 18 
I 15 
6 
I 12. 
41- 9 
I 
6 
I 
2 
I 
3 
OL 0 
£S\Q~\'\1\JI-\.. 
J~-\'\Q ~ 
"'~Q\JI-1~ 
\\'\1~~ 
0 I 2. 3 4 5 6 7 8 
POINTS 
Figure 18. Point Values for Rating Average Speed of Traffic on Urban Streets. 
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TABLE 11. LEVEL OF SERVICE AND ADEQUACY RATING 
FOR AVERAGE SPEEDS (9) 
LEVEL OF SERVICE POINTS 
AVERAGE SPEED INTERMEDIATE DOWNTOWN INTERMEDIATE DOWNTOWN 
AND AND AND AND (mph) (m/s) RESIDENTIAL BUSINESS RESIDENTIAL BUSINESS 
30 13.4 A A 8 8 
29 13.0 B A 8 8 
28 12.5 B A 8 8 
27 12.1 B A 7 8 
26 11.6 B A 7 8 
25 11.2 B A 6 8 
24 10.7 c B 6 8 
23 10.3 c B 5 8 
22 9.8 c B 4 7 
21 9.4 c B 3 7 
20 8.9 c B 3 6 
19 8.5 D c 2 6 
18 8.0 D c 2 5 
17 7.6 D c I 4 
16 7.1 D c 1 3 
15 6.6 D c 0 3 
14 6.2 E D 0 2 
13 5.7 F D 0 2 
12 5.3 F D 0 I 
II 4.8 F D 0 0 
10 4.4 F D 0 0 
9 3.9 F E 0 0 
Figure 19. Point Values for Rating Lane Width on Urban Streets. 
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TABLE 12. POPULATION GROUPS OF CITIES (10) 
POPULATION 
GROUP 
I 
2 
3 
4 
5 
6 
POPULATION 
Over 200,000 
50,000 to 200,000 
20,000 to 50,000 
10,000 to 20,000 
5,000 to 10,000 
2,500 to 5,000 
NUMBER OF 
CITIES 
I 
3 
7 
15 
28 
43 
8 9 10 
31 
w 
N 
TABLE 13. ACCIDENT RATES FOR ARTERIAL-COLLECTOR LOCATIONS (10) 
POPULATION AVERAGE ANNUAL DAILY TRAFFIC ACCIDENTS PER LOCATION 
GROUP 
MID BLOCKS INTERSECTIONS MID BLOCKS INTERSECTIONS 
I 11,781 23,562 5.0 10.2 
2 8,990 17,980 4.1 6.6 
3 6,520 13,040 2.7 4.5 
4 5,800 11,600 1.5 2.4 
5 4,811 9,622 1.0 1.9 
6 4,002 8,004 0.8 1.2 
ACCIDENT RATE (ACCIDENTS 
PER MILLION VEHICLES) 
MID BLOCKS INTERSECTIONS 
l.l6 l.l9 
1.25 1.01 
l.l3 0.95 
0.71 0.57 
0.57 0.54 
0.55 0.41 
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Critical Curves for City Midblock on Arterial-Collector Streets (10). 
r----GROUP 2 
r-- GROUPS I AND 3 
GROUP 4 
GROUPS 5 AND 6 
o~----~--~----~--J---~J_~~~~----~--~----~--~--~~
~~~_. 
I 2 4 6 10 20 40 60 100 
AADT (THOUSANDS) 
w 
.,. 
l.iJ 
!;;( 
ll: 
1-
:z 
l.iJ 
0 
0 
0 
<( 
en 
l.iJ 
..J 
2 
J: 
l.iJ 
> 
:z 
0 
..J 
..J 
::IE 
a:: 
l.iJ 
ll. 
en 
1-
:z 
l.iJ 
0 
0 
0 
"( 
....... 
7 
Figure 21. Critical Curves for City Intersections on Arterial-Collector Streets (I 0 ). 
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TABLE 14. GROUP NUMBERS OF APPROVED 
URBAN AREAS (3, 10} 
URBAN AREA GROUP 
1. Ashland-Catlettsburg-Flatwoods 3 
2. Bowling Green 3 
3. Campbellsville 5 
4. Corbin 5 
5. Covington-Newport 2 
6. Cumberland-Benban·Lynch 6 
7. Cynthiana 5 
8. Danville 4 
9. Elizabethtown 4 
10. Frankfort 3 
11. Franklin 5 
12. Fulton 6 
13. Georgetown 5 
14. Glasgow 4 
15. Harrodsburg 5 
16. Hazard 5 
17. Henderson 3 
18. Hopkinsville 3 
19. Lexington 2 
20. Louisville I 
21. Madisonville 4 
22. Mayfield 4 
23. Maysville 5 
24. Middlesboro 4 
25. Mt. Sterling 5 
26. Murray 4 
27. Owensboro 2 
28. Paducah 3 
29. Paris 5 
30. Princeton 5 
31. Richmond 4 
32. Russellville 5 
33. Somerset 4 
34. Williamson, West Virginia, and 
South Williamson, Kentucky 6 
35. Winchester 4 
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Figure 22. Point Values for Rating Critical Rate Factor on Urban Streets. 
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Several engineers in the Division of Traffic were 
consulted in developing a desirable method of evaluating 
traffic control devices. A method was developed which 
consists of rating the standardization, effectiveness, and 
maintenance of existing signs, signals, and markings as 
shown in Table 15. Detailed definitions of condition 
evaluation are given for each of the three categories. 
The point allocation for each category is in Table 16. 
RECOMMENDED REVISIONS: BRIDGES 
A study of each element used in the bridge rating 
resulted in the recommendation of an additional element 
on traffic safety features. Suggested points for each 
element were somewhat modified (see Table 7). 
Investigation of the graphs and charts used 
presently revealed that some needed to be updated to 
1976 design standards. Also, some were overly complex 
and an effort was made to simplify them. Multiplying 
factors were being used for floor condition, median 
width, bridge width, and in final adjustment. This adds 
to the complexity of the rating process. 
Recent federal legislation called for a mandatory 
bridge inspection inventory io be maintained by all 
states. Guidelines for inspection programs were given in 
a July 1972 publication by FHWA (11}. The Division 
of Maintenance uses these guidelines and has 
computerized the inventory information on 
approximately 7,500 bridges on state-maintained roads. 
Each of the 12 districts has at least one bridge engineer. 
Information on newly constructed bridges is 
immediately computerized. Routine bridge inspections 
are conducted approximately every 2 years. 
The ·inspection process involves the tabulation of 
84 items of information about each bridge. The rating 
process includes condition and appraisal rating of many 
of the bridge elements shown in Table 17. The bridge 
elements suggested for incorporation into the 
Kentucky's adequacy rating are currently utilized in the 
bridge maintenance program except for the 
determination of remaining life. This element is 
currently being added to their program. The inspection 
inventory of bridges may be used by the Division of 
Systems Planning for determining adequacy ratings. 
Computer tapes containing the inventory can be utilized 
to extract all necessary information and convert it to 
an adequacy rating based on 100 points. 
To hnplement the use of bridge inventory data for 
calculation of adequacy ratings, several aspects of the 
bridge inventory need be described here. The appraisal 
ratings (Table 17) are based on current bridge design 
standards ( 12). Standards given in Table 18 are approach 
alignment, clear roadway height, safe load capacity, and 
roadway width and include desirable, minimum, and 
tolerable limits for each element. Condition ratings are 
needed for four of the bridge elements. Substructure, 
superstructure, floor condition, and waterway condition 
must be rated by subjective inspections (see Table 17). 
Remaining life of a bridge may be rated according to 
Table 19. This table was developed with the assistance 
of engineers in the Division of Bridges. Each of the four 
traffic safety features were assigned 3 points as shown 
in Table 20. A list of the ten bridge elements are 
presented in Table 21. 
Table -22 converts bridge maintenance rating codes 
to adequacy rating points. This table was developed by 
comparing verbal descriptions of ratings for both the 
bridge maintenance inventory and the adequacy rating 
method. To use the table, points for each element are 
selected according to the indicated code for bridge 
maintenance rating. For example, Code 6 from the 
maintenance rating is equivalent to 8 points for 
substructure, 11 points for roadway width, and 3 points 
for waterway condition. 
Evaluation of traffic safety features of bridges by 
the Division of Maintenance is based on guidelines as 
set forth in a FHWA notice dated July31, 1974, citing 
criteria to be used for bridge inspections and evaluations. 
Inspections are to be made at 2-year intervals. Traffic 
safety items of concern are bridge railings, transitions, 
approach guardrall, and approach rail ends ( 13). 
Bridge rallings are judged according to their height, 
strength, type of material, and geometric features. The 
capability of a railing to redirect an impacting vehicle 
is of primary concern. The standard for evaluating bridge 
rallings is AASHTO' s Standard Specifications for 
Highway Bridges ( 13, 14). 
The transition from the approach rail to the bridge 
ralling is another item of concern. The approach rail 
should gradually stiffen as it approaches the bridge rall, 
and it should be firmly attached. Shielding or tapering 
out of curb ends and safety walks is also important (13). 
An approach guardrail should be capable of safely 
redirecting an impacting vehicle without snagging or 
pocketing. The structural adequacy, length, and 
placement of the approach guardrall should be carefully 
judged. Acceptable guidelines for evaluating approach 
guardrall are stated in NCHRP Report 118 ( 13, 15). 
Ends of approach guardrails should be flared, 
buried, shielded, or be the breakaway type. Recent 
studies indicate that breakaway of flared ends may be 
more desirable than buried ends. Vehicle impacts with 
buried ends often result in ramping of a vehicle. 
Open-ended guard ralls are the least desirable, since they 
may pierce a high-speed vehicle ( 13 ). 
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TABLE iS. EVALUATION OF TRAFFIC-CONTROL DEVICES 
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EXCELLENT 
All existing traffic-control devices meet 
regulations in the "Manual on Uniform 
Trarfic Control Devices". Signal heads 
and indication displays are sufficient. 
Sign colors and symbols are correct. 
Proper sign distances exist. Color and 
type of pavement markings are correct 
and visible. 
Existing traffic control devices convey 
sufficient information to the driver. No 
additional signs are needed. Destinations 
are clear. Regulations and warnings are 
adequately signed and marked. Traffic 
flows freely through signalized 
intersections. 
Signs and pavement markings are clearly 
visible, clean, and straight. All signal and 
street-light bulbs are burning and lens 
faces are clean. Delineators are all in place 
and in good shape. 
GOOD 
Most traffic-control devices meet MUTCD 
regulations. Signal heads and indication 
displays are sufficient in nearly all cases. 
Most signs and markings are correct. A 
few sign distances may be too short. 
Pavement markings are ~~:enerally 
adequate. 
Most !raffle-control devices convey 
sufficient information to the drivers. A 
few additional signs may be needed. 
Destinations are clear in most cases. 
Regulations and warning are usually 
adequate. Traffic flows through signalized 
intersections with occasional congestion. 
Signs are slightly weathered or dirty. 
Pavement markings are slightly worn or 
dirty. One or two bulbs in signals or 
street lights may need replacing. Some 
delineators are missing, but they are still 
adequate for nighttime visibili1y. 
FAIR 
Many traffic-control devices do not meet 
MUTCD regulations. Several signal heads 
and indication displays are inadequate. 
Sign colors and symbols are incorrect in 
many cases. Inadequate signing distances 
is often the case. Pavement markings are 
quite worn. 
Many traffic-control devices do not 
convey sufficient information. Several 
additional signs are needed. Unclear 
destination signs exist. Regulations and 
warnings are often inadequate. Traffic 
flow is often congested through signalized 
intersections. 
Signs and pavement markings will soon 
need replacing. Several bulbs in signals or 
street lights need replacing. Many signal 
faces need cleaning. No delineators exist 
and nighttime driving may be difficult. 
POOR 
Traffic-control devices were installed with 
no regard to the MUTCD. Signal heads 
and indication displays are totally 
inadequate. Signs are often conflicting 
and unclear, and inadequate signing 
distances exist. Pavement markings are 
rrtisleading, incorrect, or worn. 
Traffic-control devices are unclear. More 
signing is needed; destinations are 
unclear; regulations and warnings are 
unclear or conflicting. Traffic is greatly 
congested through the signalized 
intersections. 
Signs are weathered or dirty and need to 
be replaced. Several signal and street light 
bulbs need replacing. Delineators and 
pavement markers are mostly worn away 
or rrtissing. 
TABLE 16. POINTS ASSIGNED TO RATING OF TRAFFIC CONTROL DEVICES 
EXCELLENT GOOD FAIR 
Standardization 5 4 2 
Effectiveness 5 4 2 
Maintenance 5 4 2 
Total Possible 15 12 6 
TABLE 17. CONDITION AND APPRAISAL RATINGS FOR BRIDGES (ll) 
CODE CONDITION RATING 
Not applicable 
New condition 
Good condition -- no repair necessary 
Minor items in need of repair by maintenance forces 
Major items in need of repair by maintenance forces 
Major repair contract needs to be let 
POOR 
0 
0 
0 
0 
N 
9 
8 
7 
6 
5 
4 Minimum adequacy to tolerate present traffic, inunediate rehabilitation necessary to keep 
open 
3 
2 
1 
0 
CODE 
Inadequacy to tolerate present heavy load .. warrants closing bridge to trucks 
Inadequacy to tolerate any live load .. warrants closing bridge to all traffic 
Bridge repairable, if desirable to reopen to traffic 
Bridge conditions beyond repair .. danger of immediate collapse 
APPRAISAL RATING 
N Not Applicable 
9 Conditions superior to present desirable criteria 
8 Conditions equal to present desirable criteria 
7 Conditions better than present minimum criteria 
6 Conditions equal to present minimum criteria 
5 Conditions somewhat better than minimum adequacy to tolerate being left in place as 
is 
4 Conditions meeting minimum tolerable limits to be left in place as is 
3 Basically intolerable conditions requiring high priority of repair 
2 Basically intolerable conditions requiring high priority of replacement 
I Immediate repair necessary to put back in service 
0 Immediate replacement necessary to put back in service 
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TABLE 18. 
CLASS 
LIMJT!NG FACTOR 
Approach Alignment 
(Item 72) 
Clear Roadway Height 
(Item 68) 
Safe Load Capacity 
(Item 70) 
Roadway Width 
(hem 68) 
BRIDGE DESIGN SPECIFICATIONS (12) 
"" Min: 
Tol· 
Des: 
Min: 
4-LANE FACILITY 
70 mph · 850 ft 
60 mph · 650 ft 
50 mph · 450 ft 
16 ft 6 in. to FAP 
IS ft 6 in. below FAP 
16 ft 4 in. to FAP 
15 ft 4 in. below FAP 
Tot· 14 ft 
Des: 
Min: 
Tol: 
"" 
Min 
Tol 
HS 20 + Modified 
HS 20 
H 20 
No. Lanes (!2 feet}+ 
10 ft + 5.2 ft 
No. Lanes (12 ft) + 
10 ft + 2.7 ft 
No. Lanes (12 ft) + 
3 ft + 3 ft 
LESS THAN 4-LANE FACILITY 
ADT ;;.. 750 
Same as 
Same as I 
Minimum Number of Lanes '" 2 
Same as I 
"" 
Min: 
Tol: 
No. Lanes (12 ft) 
+lOft+ !Oft 
No. Lanes (12 ft) 
+ 3.75 fl + 3.75 ft 
No. Lanes (12ft) 
400 -.;;; ADT < 750 
Same as J 
Same as 1 
Minimum Number of Lanes = 2 
Des: 
Min: 
Tol: 
HS 20 
H 20 
H IS 
Interchanges 
Des: No. Lanes (12 ft) 
+ 6 ft t 6 ft 
Min· No. Lanes (II ft) 
+ 6 ft + 6 ft 
To!: No. Lanes (II ft) 
+ 3.75 ft + 3.75 ft 
Other 
Des: No. Lanes (!:! ft) 
+ 6 ft + 6 ft 
Min: No. Lanes (II ft) 
+ 3.75 ft + 3.75 ft 
Tol· No. Lanes (II ft) 
' 
ALL F.A. PROJECTS WITH ADT 400 
OTHER PROJECTS 250 < ADT < 400 
Des: 
Min: 
To!: 
Same as 
60 mph - 650 ft 
50 mph - 450 ft 
40 mph - 300 ft 
Minimum Number of Lanes "' 2 
Same as 3 
Des: No. Lanes (11 ft) 
+ 4 ft + 4 ft 
Min . No. Lanes (10 ft) 
+ 3.75 ft + 3.75 ft 
To I No. Lanes (10 ft) 
100 .;;; ADT <;;; 250 
Des: 
Min: 
Tol: 
Same as 
Des: 
Min: 
To!: 
"'" Min: 
Tol: 
50 mph - 450 ft 
40 mph - 300 ft 
30 mph - 200 ft 
H 20 
H IS 
10 Tons 
24 ft 
22 ft 
18 ft 
6 
ADT < 100 
Same as 5 
Same as l 
Same as 5 
Des: 20 ft 
Min: 18 ft 
To!: 16 ft 
TABLE 19. 
YEARS 
Over 50 
40-49 
30-39 
20-29 
10-19 
5·9 
1·4 
Replace 
RATING OF REMAINING TABLE 20. TRAFFIC SAFETY 
LIFE OF BRIDGES FEATURES 
POINTS POINTS 
10 
9 
Approach Guardrail 3 
End Treatment 
7 Transition 
5 Bridge Rail 
4 
2 
I 
0 
TABLE 21. ELEMENTS USED IN RATING BRIDGES 
CONDITION ELEMENTS (40 POINTS) 
Substructure ·· Condition Rating 
Superstructure ·· Condition Rating 
Floor Condition ·· Condition Rating 
Design Loading ·· Appraisal Rating 
SAFETY ELEMENTS (35 POINTS) 
Clear Roadway Width .. Appraisal Rating 
Approach Alignment .. Appraisal Rating 
Traffic Safety Features ·· Based on Table 20 
SERVICE ELEMENTS (25 POINTS) 
Clear Roadway Height ·· Appraisal Rating 
Waterway ·· Condition Rating 
Remaining Ufe ·· Based on Table 19 
POINTS 
12 
12 
8 
8 
15 
8 
12 
10 
5 
10 
3 
3 
3 
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To determine the similarities that exist between 
bridge ratings conducted by planning personnel and 
bridge maintenance inspectors, comparisons were made 
of several bridges in District 7. Bridges of both high 
and low adequacy ratings were used in the analysis. The 
results showed close agreement between virtually every 
element rated. Objective elements such as bridge width 
and clearance height were within a foot in all cases 
(maintenance inspectors measure such items to the 
nearest tenth of a foot, whereas planning inspectors 
round to the lowest whole foot). 
The objective elements such as floor condition and 
substructure condition received consistently close 
ratings. Maintenance ratings indicate need for bridge 
repair, whereas planning personnel obtain condition 
ratings (from high excellent to low poor). The adoption 
of the bridge maintenance ratings for use in adequacy 
ratings would eliminate needless duplication of bridge 
inspections. 
OUTPUT FORMAT FOR ADEQUACY RATINGS 
Adequacy ratings may be used most effectively 
within the Kentucky Department of Transportation if 
a detailed computer printout of each highway section 
and bridge is made available. The suggested printout 
would include the county, route, milepost, reference 
number, and federal-aid route number of each section 
or bridge and would be followed by a landmark 
description of the location. A breakdown of assigned 
and maximum allowable points for each element of the 
highway section or bridge would be given along with 
the final adequacy rating. 
To facilitate the implementation of such a printout, 
each of the 26 highway and bridge elements are to be 
assigned a letter code (A to Z) as given in Table 23. 
Examples of printouts for a rural highway section, urban 
highway section, and a bridge are given in Table 24 and 
include 
I. 
2. 
3. 
4. 
each element used (designated by letter code); 
assigned points for each element; 
maximum points for each element (number in 
parentheses); 
subtotal points for condition, safety, and 
service; and 
5. final adequacy rating. 
The capabilities for an additional computer 
printout is also recommended which would contain raw 
data used to compute adequacy points. Included would 
be such information as lane width, accident rate, AADT, 
skid number, passing sight distance, volume-capacity 
ratio, average speed, bridge width, bridge safe load limit, 
and a word description of all subjectively-rated elements. 
SUMMARY AND CONCLUSIONS 
A number of advantages may be expected from the 
implementation of the revised adequacy-rating 
techniques as recommended in this report. The use of 
the bridge data from bridge maintenance files would free 
district planning personnel from the inspection of 
bridges and will save hundreds of man-hours annually. 
Computerization of the procedures will permit the 
coding of numbers from district forms without referring 
to tables, graphs, and charts, as is now necessary. Rating 
of traffic control devices in urban areas can be done 
quickly and easily. The inclusion of accident and skid 
resistance data will be accomplished by merging 
computer tapes from the Divisions of Traffic and 
Maintenance with those of the adequacy rating. This will 
not require any additional field data collection. 
The total cost of the program will be reduced; 
much of the work will be done more quickly and 
efficiently with the aid of the computer. Faster updates 
of adequacy ratings will be possible. · 
Improved reliability of the results cim also be 
expected from the revised techniques. Conversion from 
tables, charts, and graphs will no longer be done by 
hand. Human error, therefore, will be reduced. Skid 
resistance will be a measured determination rather than 
a subjective rating. Several important elements such as 
accident experience, traffic safety features, and traffic 
control devices add to the overall data base of the 
adequacy ratings and, therefore, improve reliability of 
the rating. Another improvement is the revision of most 
of the figures and tables to meet current design criteria. 
The revisions incorporate 1976 standards. 
The revised procedure involves simple addition of 
numbers for each element to obtain the final adequacy 
rating. Maximum points and assigned points may be 
printed on the output format so that the specific 
deficiencies can be quickly noted. Another 
simplification is the use of mileposts, reference numbers, 
and federal-aid route numbers for each section and 
bridge. This will permit easier site identification. The 
revised techniques use only two classifications of 
highway instead of three, since "intermediate" highway 
sections are to be designated as either urban or rural. 
The addition of accident experience, traffic safety 
features, and traffic control devices was judged to be 
important. Skid resistance data (measured values) will 
also be added to replace the subjective evaluations. The 
revision of the lane-width factor (Figure 19) will allow 
for modification of the adequacy rating for urban 
sections if the Department were to change the design 
level of service. 
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TABLE 23. CODE FOR ADEQUACY RATING ELEMENTS 
CODE ELEMENT POINTS 
A Foundation Condition (R, U*) 10 
B Surface Condition (R, U) 10 
c Drainage Condition (R, U) 8 
D Maintenance Economy (R, U) 7 
E Stopping Sight Distance (R) 8 
F Accident Data (R, U) 12 
G Skid Resistance (R) 7 
H Aligoment (R) 8 
I Shoulder Width and Condition (R) 7 
J Passing Opportunity (R) 8 
K Roughness (R) 5 
L Surface Width (R, U) 10 
M Traffic Control Devices (U) IS 
N Volume/Capacity Ratio (U) 12 
p Average Overall Speed (U) 8 
Q Substructure Condition (B) 12 
R Superstructure Condition (B) 12 
s Floor Condition (B) 8 
T Desigo Loading or Load limit (B) 8 
u Clear Roadway Width (B) IS 
v Approach Aligoment (B) 8 
w Traffic Safety Features (B) 12 
X Clear Roadway Height (B) 10 
y Waterway (B) s 
z Remaining life (B) 10 
*R = Rural, U = Urban, B = Bridge 
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TABLE 24. EXAMPLES OF COMPUTER PRINTOUTS 
OF ADEQUACY RATING (RATINGS ONLY) 
RURAL HIGHWAY SECTION 
6(10)A * + S(!O)B + 4(8)C + 3(7)D = 
2(8)E + 10(I2)F + 4(7)G + 5(8)H = 
6(7)I + 8(8)J + 2(5)K + 7(!0)L = 
URBAN HIGHWAY SECTION 
4(10)A + 8(10)B + 6(8)C + 7(7)D = 
18(20)F + 13(15)M = 
11(12)N + 5(8)P + IO(IO)L = 
BRIDGE 
4(12)Q + 2(12)R + 3(8)S + 5(8)T = 
S(!S)U + 6(8)V + 2(12)W = 
!O(IO)X + 4(5)Y + 3(10)Z = 
* Number in first position indicates the 
rating. 
18(35)Condition 
21(35)Safety 
23(30)Service 
62(!00)Total 
25(35)Condition 
31(35)Safety 
26(30)Service 
82(100)Total 
14(40)Condition 
13(35)Safety 
17(25)Service 
44(100)Total 
Number in ( )indicates maximum points 
allocated to the element. 
Letter indicates the element (see 
Table 23). 
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Tables 23 and 24 include most of the information 
which would be of interest to users of adequacy ratings. 
Three identifying systems (mileposts, reference points, 
and federal-aid route numbers) will enable easy location 
of sections of interest. The separate computer printout 
containing the raw data for each section will be of great 
benefit to other divisions. 
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APPENDIX A 
SUMMARY OF SUFFICIENCY (OR ADEQUACY) 
RATING ELEMENTS USED IN OTHER STATES (2) 
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APPENDIX B 
RATING POINTS AND ADJUSTMENT 
FACTORS FOR IDGHWAY SECTIONS (3) 
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Figure Bl. Point Valnes for Rating Maintenance Economy. 
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Figure B2. Point Values for Rating Surface and Base Condition. 
Fignre B3. Point Values for Rating Surface and Ditch Drainage. 
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Figure B4. Adjustment Factor, F s' for Skid Resistance. 
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Figure BS. Adjustment Factor, F c• for Pavement Condition. 
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Figure B7. Point Values for Rating Pavement Width on Rural, Two-Lane Roads with 
AADT less than 5,000. 
24 
7 
22 
6 
20 
18 
1-
5 t::l 16 
lL 
14 
4 
12 
3 
10 
8 
0 2 4 6 8 
POINTS 
12 
:I: 3.5 
1- II 
0 
(/) 
3: ll: 3.0 I-JO w w 
1- w 
w 
w lL NOTE : WHERE AADT < 5000 
::;; 9 USE FIGURE A 1 :z 
<( 2.5 (DISREGARD LANE USE AGE) 
..J 
0 I I 
2 4 6 8 10 12 
POINTS 
Figure B8. Point Values for Rating Pavement Width on Multilane Rnral Roads. 
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Figure B9. Point Values for Rating Pavement Width on Two-Lane Rural Roads with 
AADT greater than 5,000. 
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Figure Bl3. Adjustment Factor, Fw, for Pavement Width. 
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Figure BIS. Point Values for Average Speed of Traffic on Urban Streets. 
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APPENDIX C 
RATING POINTS AND ADJUSTMENT 
FACTORS FOR HIGHWAY BRIDGES (3) 
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TABLE Cl. ROADWAY WIDTH POINT VALUES FOR TWO-LANE BRIDGES {20ft {6.1 m) 
AND LONGER) WITH AADT'S BELOW 400 
BRIDGE 
WIDTH TRAFFIC GROUPS BY AADT 
{ft) {m) 0 . so s 1 . !50 lSI . 2SO 2Sl . 400 
10 3.0 0 0 0 
12 3.7 s 4 3 
14 4.3 9 8 7 s 
16 4.9 12 11 10 9 
18 s.s IS 14 13 12 
20 6.1 17 16 IS 14 
22 6.7 18 17 16 IS 
24 7.3 19 18 17 16 
26 7.9 20 19 18 17 
>28 8.S 20 20 20 
66 
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TABLE .C2. ROADWAY WIDTH POINT VALUES FOR TWO-LANE BRIDGES (20 to 50ft (6.1 
to 15.2 m) WNG) WiTH AADT'S OVER 400 
BRIDGE TRAFFIC GROUPS BY AADT 
WIDTH 
401· 751· 1501· 2251· 3001· 4001· 5001· 6501· 
(ft) (m) 750 1500 2250 3000 4000 5000 6500 8000 
12 3.7 0 0 0 0 0 0 0 0 
14 4.3 3 2 0 0 0 0 0 0 
16 4.9 7 6 4 3 0 0 0 0 
18 5.5 10 9 7 6 2 I 0 0 
20 6.1 12 11 9 8 5 4 2 1 
22 6.7 13 12 11 10 7 6 5 4 
24 7.3 14 13 12 11 9 8 7 6 
26 7.9 15 14 13 12 11 10 9 8 
28 8.5 16 15 14 13 12 11 10 9 
30 9.1 17 16 15 14 13 12 !I 10 
32 9.8 18 17 16 15 14 13 12 11 
34 10.4 20 19 17 16 15 14 13 12 
36 11.0 20 18 17 16 15 14 13 
38 11.6 19 18 17 16 15 14 
40 12.2 20 20 18 17 16 !5 
42 12.8 19 18 17 16 
44 13.4 20 20 20 20 
NOTE: For all one-way structures, use one-way AADT to select proper group. 
8001· 9001· OVER 
9000 10,000 10,000 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
3 0 0 
5 2 0 
7 4 I 
8 6 3 
9 7 4 
10 8 5 
11 9 6 
12 10 7 
13 11 8 
14 12 9 
18 16 13 
"' 00 
TABLE C3. ROADWAY WIDlli POINT VALUES FOR TWO-LANE BRIDGES (SO to 150ft 
(15.2 to 45.7 m) WNG WITH AADT'S OVER 400 
BRIDGE TRAFFIC GROUPS BY AADT 
WIDTH 
401- 7S1- 1S01- 22S1- 3001- 4001- SOOI- 6S01- 8001- 9001- OVER 
(ft) (m) 7SO 1SOO 22SO 3000 4000 sooo 6SOO 8000 9000 10,000 10,000 
12 3.7 0 0 0 0 0 0 0 0 0 0 0 
14 4.3 4 3 I 0 0 0 0 0 0 0 0 
16 4.9 8 7 s 4 0 0 0 0 0 0 0 
18 s.s II 10 8 7 3 2 0 0 0 0 0 
20 6.1 13 12 10 9 6 s 3 2 0 0 0 
22 6.7 14 13 12 II 8 7 6 s I 0 0 
24 7.3 1S 14 13 12 10 9 8 7 4 0 0 
26 7.9 16 IS 14 13 12 11 10 9 6 3 0 
28 8.5 17 16 1S 14 13 12 11 10 8 s 2 
30 9.1 18 17 16 1S 14 13 12 II 9 7 4 
32 9.8 19 18 17 16 1S 14 13 12 10 8 s 
34 !0.4 20 20 19 18 17 16 1S 13 11 9 6 
36 11.0 20 20 18 17 16 14 12 10 7 
38 11.6 18 17 16 IS 13 II 8 
40 12.2 19 18 17 16 14 12 9 
42 12.8 19 18 17 16 IS 13 10 
44 13.4 20 20 20 20 19 17 14 
NOTE: For all one-way structures, use one-way AADT to select proper group. 
"" 
"" 
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0 
TABLE CS. 
BRIDGE 
WIDTH 
(ft) (m) 
40 12.2 
42 12.8 
44 13.4 
46 14.0 
48 14.6 
50 15.2 
52 15.8 
54 16.5 
56 17.1 
58 17.7 
60 18.3 
62 18.9 
64 19.5 
66 20.1 
68 20.7 
ROADWAY WIDTH POINT VALUES FOR FOUR-LANE, UNDIVIDED BRIDGES 
TRAFFIC GROUPS BY AADT AND STRUCTURE LENGTH 
20 ft {6.1 m) TO 50 ft (15.2 m) 50 ft (15.2 m ) TO 150 (45.7 m) !50 ft (45.7 m) AND OVER 
8001- 9001- OVER 8001- 9001- OVER 8001- 9001- OVER 
9000 10,000 10,000 9000 10,000 10,000 9000 10,000 10,000 
0 0 0 0 0 0 0 0 0 
I 0 0 2 0 0 3 I 0 
4 2 1 5 3 2 6 4 3 
6 5 4 7 6 5 8 7 6 
8 7 6 9 8 7 10 9 8 
10 9 8 11 10 9 12 II 10 
II 10 9 12 II 10 13 12 II 
12 11 10 13 12 11 14 13 12 
13 12 11 14 13 12 18 17 16 
14 13 12 16 15 13 20 20 20 
15 14 13 17 16 14 
16 15 14 17 16 15 
17 16 IS 18 17 16 
18 17 16 18 17 16 
20 20 20 20 20 20 
Figure Cl. Point Values for Rating Substructure and Superstructure. 
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Figure C2. Point Values for Rating Floor Condition of Bridges. 
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Figure C3. Point Values for Safe or Desigu Load of Bridges. 
72 
Figure C4. Condition Factor for Rating Floor Condition of Bridges. 
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Figure CS. Adjustment Factor for Median Width of Bridges (Apply to Value from 
Table C5). 
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8 POINTS. 
Figure C6. Point Values for Clear Roadway Height to Bridge Structures. 
Figure C7. Point Values for Bridge Approach Alignment. 
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Figure C8. Point Values for Rating Waterway Condition. 
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Figure C9. Point Valnes for Remaining Life of Bridges (Groups Expressed in Years). 
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APPENDIX D 
FORMS AND WORK SHEETS USED 
FOR ADEQUACY RATINGS IN KENTUCKY (3) 
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I 
KENTUCI<Y DEPARTMENT OF HIGHWAYS 
DIVISION OF PLANNING 
SUFFICIENCY RATING SUMMARY FORM 
FOR 
IJENTIFICATION 
STRUCTURES M 
I 
I. DISTRICT NO. 2. ROUTE NO. 3. 
FAP ___ O (CITY OR ROAD NAME I • 
STATE-- _0 2-3 4. SYSTEM: FAs ___ o 5. MAINT. BY: 
OTHER-D OTHER ___ CJ " 3 
6. COUNTY 1 COUNTY NO. 8. MAINT. BRIDGE NO. 
9. FA. ROUTE __ SECTION __ SUB-SECT. __ 10. S"[~~c;~~E 'Ftl 4-5 
" 6 
II. NAME AND LOCATION OF FEATURE CROSSED - -- ------
' 
" 
" 
~ " " 7-8 9 
12. TYPE OF STRUCTURE: 9 
SUBSTRUCTURE CJ CJ CJ = D 10 CONCRETE STEEL MASONRY WOOD COMBINATION 
SUPERSTRUCTURE CJ CJ t:::J = CJ 14-15 
13. NO. B LENGTH OF SPANS 14. RATING YEAR 
15. FA. BRIDGE NO. 
STRUCTURAL CONDITIONS I ITEM 
I mol.!. I liQQQ I EAIB I eQQB I <;XIB I 
!-fAll-
16 15 
' 
.0 SUBSTRUCTURE 
' 
1?. SUPERSTRUCTURE I I 17 15 
18. FLOOR CONDITION 18 8 
-
19 12 
19. DESIGN LOADING OR LOAD LIMIT 
-
FUNCTIONAL RATING I SR--X c,_. -•AS,• 50 
ITEM 
" 20. A. D. T. V. P. D. 20 
21. CLEAR ROADWAY WIDTH (F11 21 ~ 
22 8 
22. CLEAR ROADWAY HEIGHT (FTl 
23 12 
23. APPROACH ALIGNMENT 24. SIDEWALKS: 
DIRECTION 
-----
0 NONE 
(A) LENGTH F1 FT. 0 ONE SIDE WIDTH 
D BOTH SIDES WIDTH 
181 SPEED MPH. MPH. 
I EXCELL I GOOD I FAIR I POOR I EXTR I 25 6 25. WATERWAY 
26. REMAINING LIFE yrs. 1o-so 
60-60 60-40 40-30 50-20 20-10 ESS-10 REPL.ACE 26 4 
' 
I F, ___ x Bw--•AF11'" 50 
I 
I 
AF, __ + As, __ .AR 11 100 
AR __ X fo'---·FR II 100 
REMARKS I cuuED BY : 
80 Figure Dl. Sufficiency Rating Sununary Form for Structures. 
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KENTUCKY DEPARTMENT OF HIGHWAYS 
DIVISION OF PLANNING 
SUFFICIENCY RATING SUMMARY FORM 
FOR 
URBAN STREETS 
IDENTIFICATION J ITEM 
I 
L DISTRICT NO 2 ROUTE NO 3 CITY 
• FAP ___ O 2-3 
4 SYSTEM FAS ___ o 5 MAINT BY 
STATE ___ D 
OTHER_D OTHER ___ O " 3 
6 COUNTY 7 COUNTY NO. ___ 8 MAINT SECT NO. 
MILES 4-5 
9. FA. ROUTE __ SECTION __ SUB-SECT __ 10. LENGTH (TO.OI) 
" 6 
II. BEGINNING OF SECTION 
" 7-8 
12.END OF SECTION 
lulul~l"l"l''l''lul"l"l"l•lwl"lnl 9 
1"1"1"1"1"1"1"1"1"1"1"1"1"1"1"1"1 
9 
10 
STRUCTURAL RATING! 13. RATING YEAR 13 
ROCK ASPH. ___ -D BIT. PENETRATION __ 0 
14. SURFACE TYPE· BIT PLANT MIX __ 0 ROCK, STONE, ETC. __ 0 
CEMENT CONC _ 0 BIT ROAD MIX ___ 0 NOT SURFACED ___ 0 PAR 
I !;;XCE!,.I,. I 1005 I FAlB I POOR I 8 15. MAINTENANCE ECON. I I I I I I 
16. SKID RESISTANCE I I 
10 
17. SURFACE CONDITION 
18. BASE CONDITION 
10 
19. SURFACE DRAINAGE _j 
6 
20. DRAINAGE FACILITIES I I I I I I I I I I I I I 6 
21. RIDE QUALITY I I I I I 
BR 1 X Fs X Fe X Fq =R, = 
t-;;o 
AVICE RAT I G ITEM 
I 22 22. A.D.T. VPD 23. PEAK HR VOL. VEH 
TIME OF PEAK HR 23 
24. 1-WAY ___ O 2-WAY_ .. O 25 DOWNTOWN- ________ 0 
INTERMEDIATE _______ 0 
26. AVG. PARKING CONDITIONS OUTLYING (ISOLATED SIG.LD 
NO PARKING------ _0 
PARKING ONE SIDE ____ (Il]_[O 27. TOTAL STREET WIDTH FT 
PARKING BOTH SIDES ___ O 28. AVG. % GREEN (9;c) _____ % 
TYPE OF PARKING 29 
29. AVG PEAK HR OPERATING SPEED MPH. ITO 01) 
" 30-31 
30. CAPACITY" V.P.H 31. CAP I VOL. RATIO" PAR 
R 2 -o ___ +R 2 -b ____ : R 2 " 60 
AR =At +R2 
" 
~ 
, 
" 
" 
" 
" 
REMARKS I AR X F' •FR• CODED BY: c 
Figure D2. Sufficiency Rating Summary Form for Urban Streets. 
CODE 
' ' ' % 
' ' ' ' " 
" " " " " 
" " 
" " 
,. 
" " 
" " " " " 
" " " " 
" " " " 
• .. " 
" ;z 
CODE 
t 
1491To"" 
" " 
'-hr 
m-
'--
U:: 
CODE 
" " " " " 
" " 
.. 
" 
" " " " 
. 
" " " " " 
. 
" " 
h;-1-;;-
DATE 
8! 
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KENTUCKY DEPARTMENT OF HIGHWAYS 
DIVISION OF PLANNING 
SUFFICIENCY RATING SUMMARY FORM 
FOR 
INTERMEDIATE HIGHWAYS 
IDENTIFICATION ITEM 
I 
l DISTRICT NO. ___ 2. ROUTE NO. 3. CITY 
• • FAP ____ CJ 2-3 
4. SYSlEM• FAS ____ :::::J 5. MAINT. BY' STATE_ ___ O 
OTHER __ :::=J OTHER ____ 0 " " 3 
6 COUNTY 7_ COUNTY NO ___ 8 MAINT SECT NO. ___ 
MILES 4-5 
9 FA ROUTE_ SECTION __ SUB-SECT.--- 10 LENGTH--- (TO. 01 l , 
" 6 
II. BEGINNING OF SECTION 
" " 7-8 
12. END OF SECTION 
.. .. 
" " " 
• .. .. ' .. .. " " " 
9 
13 RATING YEAR __ 
' 
• .. .. 
" • 
.. 
" " " " " " " " r• \ 14 MTN, __ c:j 
9 
TERRAIN 
ROLLING __ CJ 
FLAT __ O 10 
STRUCTURAL RATING 13-14 
ROCK ASPH --- __ 0 ~T PENETRATION ---D 
15. SURFACE TYPE· 
'BlT. PLANT MIX __ 0 ROCK, STONE, ETC __ CJ 
CEMENT CONC .D BIT ROAD MIX ___ 0 NOT SURFACEO ____ D PAR 
I EX CELL. I GOOD I FAIR I POOR I 8 16 MAINTENANCE ECON I I I I I I I 
17. SKID RESISTANCE 
' 
10 
18. SURF ACE CO\IDITION 
10 
19, BASE CONDITION 
20. SURFACE DRAINAGE 
6 
' 
I I 
6 
21. DRAINAGE FACILITIES i 
22. RIDE QUALITY I r-
BR1 X 's _x ~c---~-X 'c "Rf 40 
I IT M 
" 23 A D.T YPD 24. PEAK HR. VOL. VEH. 23 
25. 1- WAY ____ 0 2- WAY _____ c_~ TIM~ OF PEAK He. 27 ~ 
26. TYPE OF AREA'--- SMALL COMMUNITY ___ 0 COMMERCIAL SURBURBAN._D 
COMMERCIAL ISOLATED_CJ OTHER ISPC UNDER REMARKS~O 29 8 
27. TOTAL STREET WIDTH ___ FT 28. MEDIAN WIDTH 
~ NOT INCLUDING MEDIAN l 31 8 
29. SHOULDER WIDTH 30. SHOULDER TYPE: -_STAB. OR PAVED ___ CJ 
NOT STAB OR PAVED ___ Q 32 10 
31. NO. STOP. ST DIST RESTR CURB AND GUTTER ___ CJ 
32.% W/PSD % 34 NO VERI Ai_IGN DEFIC ---
34 8 
33. AVG. PARKING CONDITIONS' 35 NO HORIZ.ALIGN DF.FIC. ___ 35 10 
NO PARKING ____________ 0 
AVG.% GREEN (9/c) ___ '!. PARKING ONE SlDE _______ IJD = 36 
PARKING BOTH SIDES---- _C: 
TYPE OF PARKING 
37 AVERAGE PEAK HR. OPERATING SPEED M.P.H.( TO 1.0) 
38 SPEED LIMIT ___ M PH 
V. PH-" 
BR, __ X F, __ ,R?, 60 
AR::: 100 
AR" BR!V PH AOUSTMENT 
CODE 
' ' ' .~ 
. 
' 
• • " 
" 
.. 
" " " 
" " 
" " " " " 
" " " " " 
.. .. .. 
" 
.. .. 
" " 
.. .. .. .. 
'-~ 
CODE 
C 
rii'rii'O 
... 1-,.-
- I-n 
I-n 
'-
0:: 
.. .. 
" " 
.A 
1!: ~ ~ " " 
-..-
L --;-;--m--
c:~ 
vv " " 
" 
~ 
8R=R
1
+R2 " 
AR X Ft .,FR::: C00€0 BY: DATE: 
REMARKS -
RATED BY' DATE- 1·-··-
Figure D3. Sufficiency Rating Summary Form for Intermediate Highways. 
FIELD WORK FORM 
FOR 
RURAL ROADS 
MAINl: SECT. NO. ---- S.R. SUB-SECT. NO. __ _ 
TRAFFIC CLASS 
MAX. STANDARD GRADE ---'4 MAX. STANDARD CURVE---
. 
SUBSTANDARD GRADE TALLY SUBSTANDARD CURVE TALLY 
LENGTHS WITHOUT PASS, SIGHT OIST. STOP. SIGHT DIST. REliTR. TALLY 
N. OR E. BOUND S. OR W. BOUND 
BEGIN EN) TOTAL BEGIN END TOTAL 
--
-- --- -- --
---
' 
ENDING MILEAGE 
BEGINNING MILEAGE • ---
LENGTH MI. 
+ 
___ 
+2 • MI. 
AVG. LENGTH WITH PASS. SIGHT DIST. ----------------------------
___ MI. 
'4 OF SUB- SECT. LENGTH WITH FliSS. SIGHT DIST 
Figure D4. Field Work Form for Rural Roads. 83 
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KENTUCKY DEPARTMENT OF HIGHWAYS 
DIVISION OF PLANNING 
SUFFICIENCY RATING SUMMARY FORM 
FOR 
RURAL ROAD 
IDE'\lTIFICATION[ ITEM 
RD. NAME OR 
I. DISTRICT NO. 2 ROUTE NO. 3 OTHER ID. I 
------
• FAP ____ [_] 2-3 
4 SYSTEM· FAS ___ -D 5. MAINT BY STATE ____ O 
OTHER _[_] OTHER ____ [_] 3 ;< 6 COUNTY 7 COUNTY NO 8 MAINT SECT NO, 
-----
MILES 4-5 
9 FA ROUTE SECTION SUB-SECT 10. LENGTH ITO,OI) 
--
--· --
II. BEGINNING OF SECTION 
6 " 
-
7-8 " 
12 END OF SECTION 
50 ! 51 T52 1531 ~415~ ! !16 I 57 I ~8 , s9 loo 16• lsz ! 9 . ' ., 13 RATING YEAR ___ 
I i : l ' i ' I I TERRAIN' MTN. _ 0 9 
" 
.. <;~ l A6 Pleels9 l1o l11 ! 12 n 
• "I" ! " I" I" 114 ROLLING_:_c::J 
' I i · 
FLAT -D 10 
s· RUCTURA RATING 
13-14 
ROCK ASPH __ ' __ [_] BIT PENETRATION ___ O 
15 SURFACE TYPE 
BIT PLANT MIX ___ [_] R0CK,STONE, ETC ___ 0 
CEMENT CONC _ 0 BIT ROAD MIX ____ D NOT SURFACED _____ [] 
I FX!:,EI L I GOOD I FAIR I POOR I 8 16. MAINTENANCE ECON. I I I I I I I I 
17. SKID RESISTANCE 
--
. --------- - -· 10 
18. SURFACE CONDITION 
10 
/9_ BASE CONDITION 
6 
20.SURFACE DRAINAGE 
6 
21 DITCH ORA!"JAGE 
22 RIDE QUALITY r--
BR, X F, X F, _3. F, :R,::: 40 
RATINC I liTEM 
23 
23.A.DT VPO, 24% TPUCKS ----% 
' 
;: 
" 
" 
" 
25 I PAR 16 25. PAVEMEN~ WIDTH 26. MEDIAN WIDTH 
27 8 
27 SHOULDER Wlf1TH 28 SHOULDER TYPE- STAB OR PAVEQ,__CJ 
NOT STAB. OR PAVEO. __ O 29 8 
~!i NO. STOP ST. OIST RESTR 
' 
---
=-130 
30 10 
PRACT CAP= "'o W/PSD "'o 
31 8 
BR ~ R1 + R2 = ~NO VERT ALIGN. DEFIC 32 10 
AR = BR~ PC· ADJUSTMENT __ NO HORIZ. ALIGN DEFIC, 
60 
BR, X F. =Ri 
AR F' ~FR~ 
100 
CODE 
'I 
2' 
• ' ;\ 
lA ll: A 
" " " 
" " " 
,. .. 
" 
.. 
" 
.. 
OOE 
" 
.. 00 
v: A [;\ 
~\];\ 
REMARK C UtU y, 
Figure 05. Sufficiency Rathtg Summary Form for Rural Roads. 
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FIELD WORK FORM NO. I 
FOR 
URBAN STREETS 
FA P Route- Sect.- Sub Sect. 
Beginning Study Section 
End Study Section 
Sub- Section Length (ave.) 
PREDOMINANT SIGNAL TIMING 
CYCLE LENGTH 
NAME OF CROSS STREET (in seconds) 
TOTALS C• 
IG/c· 
GREEN + YELLOW 
LENGTH ON RIII'ED 
STREET (~ocond&} 
G• 
.,.I 
SUMMARY OF INFORMATION FROM FIELD WORK FORM NO 2 
RUN NO. DIRECTION LENGTH ¥7~ AI~L OPPOSING I MiN. -.. . ..... c TRAFFIC (Vnl 
TOTALS 
... L• llT• t.v,,. 
.tr,• MIN. X 60 + SEC . ~ {f:T,l HRS. 
ESTIMATED PEAK HOUR VOLUME 
ESTIMATED PEAK HOUR VOLUME 
ttL= Total Length 
£. T" Total Minutes 8r Seconds 
4-T1 " Total Seconds 
16. Th "Total Hour a 
~Vn=Total Vehicles 
. v £iD.. f.Th -----"' 
OPER. SPEED= s • f.L ,..r, M.P.H. 
REV. 2/63 J.C.S. DRAWN BY G. CARTER 
Figure D6. Field Work Fonn No. 1 for Urban Streets. 85 
86 
MAINT. SECTION 
S.R. SUB-SECT. 
OF r.~ANr.F 
MILEAGE READING 
LENGTH 
TIME READING 
z 
TIME (T) 
dO 
ze- COUNTER READING u 
zW 
~"' OPPOS. VEHICLES {Vn} 
"'" 
MAINT. SECTION 
S. R. SU 8- SECT. 
POINTS OF CHANGE 
~LEAGE READING 
LENGTH 
TIME READING 
TIME (T) 
z 
oo 
z>= COUNTER READING u 
z"' ~g; OPPOS. VEHICLES <rD (Vn) 
MAINT. SECTION 
S.R. SUB- SECT. 
POINTS OF CHANGE 
I 
MILEAGE READING 
LENGTH 
I 
TIME READING 
T!ME (T) 
.z 
oo 
zc: COUNTER READING 
u 
z"' ~g; OPPOS. VEHICLES (Vn) <rO 
MAl NT. SECTION 
S.R. SUB- SECT. 
POINTS OF CHANGE 
MILEAGE READING 
LENGTH 
TIME READING 
TIME {T) 
·z ~~ COUNTER READING 
zlrl 
FIELD WORK FORM NO. 2 
URBAN STREET SPEED RUNS 
I I 
~"' ooi5 OPPOS. VEHICLES (V.i 
Figure D7. Field Work Fonn No. 2 for Urban Street Speed Runs. 
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'- --KENTUCKY DEPARTMENT OF HIGHWAYS 
BASIC GEOMETRIC DESIGN CRITERIA 
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0-!00 lcJ0-250 UNDER JOO Q) 400-l-1-.9 
DE-SIGN 'DESIGN SPEED WILL BE-~-
SPEED CONTROL LCD BY T#E fiOR-
- ,-~-PH) _ _ J /ZONlAL j VERTICAL AL!G#Mf!VTS 
PA-V;MENT@--~~~:~ ~ -!G' -·r·-----IB_'_ 
WIDTH ~gt:z :i 
-------.. 
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00 
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00 
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I OHV 200-910 i DHV G50 --UP 
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rA or ;soo-?ooo~ (A or sooo-uf3l0 
- -1-0 ! -----;;a ~ 
so I so 
--~g I - ., .. ~~~~o~'=.""'C~ r-·-'-' 24~-;;;,VEMffNT 
!NIT/!11... 2-L!lNl'-S WITH 
'4-~ANES Ull/M!'-TE OR 
f--MIN!MUM ~ ---- --- 1
4 OR MORt' LANE-.5 
,INITIAL DEP!ND!N(j 011'?_1_!! 
SHOULDER WIDTH 2' 4' G' ;, _ ---~5-P~E~CIAL DESIGN 
;:~~~u:'o ~gE:J 
WIDTH GOMf'H 
20' SPE:-CI/<L DESJGN 
?OMPH 
5-TI<'I/C TUI<IC-S 
L----- ----------------
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